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floating offshore wind turbines . Each floating offshore wind 
turbine within a hexagon is connected to the foundation 
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terized in that the floating offshore wind turbines are con 
nected to the foundation elements by means of connection 
means designed as a chain and / or a cable or a combination 
of a chain and a cable . The connection means have a length 
which allows the offshore wind turbines to drift within a 
circular area with a radius of up to 10 % of the hexagon 
circumradii about the respective hexagon center . 
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OFFSHORE WIND FARM floating wind power plants , wherein the foundation elements 
are hexagonally arranged , and the wind power plants are 

BACKGROUND OF THE INVENTION vertically and horizontally movable within this hexagonal 
structure . 

The invention relates to an offshore wind farm having a This is made possible on the one hand by the use of 
plurality of foundation elements that are situated to form the foundation elements which are not only precisely posi 
corners of a plurality of tiled hexagons , and having a tioned , but which are also able to absorb horizontal loads 
plurality of floating offshore wind power plants , wherein in and vertical loads . In contrast to conventional anchors , 
each case one floating offshore wind power plant within each which are neither precisely positioned nor able to absorb 
hexagon is connected to the foundation elements forming 10 vertical loads , precise positioning of the foundation ele the hexagon . ments according to the invention in the form of tiled regular The invention further relates to a method for setting up an hexagons is possible , which results in optimal load distri offshore wind farm having the above - mentioned features . bution on the foundation elements . An arrangement for a wind farm made up of floating 
offshore wind power plants is known from DE 10 2012 007 15 On the other hand , a connection of the floating wind 
613 A1 , having tiling from a plurality of hexagonally power plants to the foundation elements by means of chains 
arranged foundation elements , each floating wind power and / or cables or a combination of chains and cables on 
plant being anchored within the outline of a hexagon . average reduces the dynamic loads acting in each case on a 

The object of this known technical approach was to foundation element , in that the connecting means in the 
provide a vibration - damping attachment of the floating wind 20 starting state — i.e . , with a floating wind power plant situated 
power plants to offshore foundation elements in order to in the midpoint of a hexagonare not tensioned , and instead 
counteract horizontal and vertical shifts of the facilities by have a length that allows a horizontal and vertical movement 
means of what is referred to in the patent application as a of the floating wind power plant to and from the midpoint of 
customary " soft fixing . " the hexagon . Thus , the connecting means sag in the starting 

The approach in DE 10 2012 007 613 A1 provides for 25 state . 
fixing each floating wind power plant of a wind farm by If a facility drifts , only the connecting means situated 
means of a plurality of diagonal tensile lines and optionally opposite the drift direction ( or only a few connecting means 
also by means of a plurality of vertical anchor lines in each situated in this direction ) is / are tensioned , and the connect 
case , in such a way that “ the tethering of the object is ing means situated in the drift direction remain untensioned , 
complete in all three dimensions , in a manner of speaking . ” 30 

Either a solid framework or solid linked chains that are Due to the precise arrangement of the foundation ele held under tension by means of winches is / are provided as ments , which can be carried out not only quickly , but , as a tensile elements or anchor lines . The floating offshore wind result of the tiling , also in a material - saving manner , and due power plants are thus rigidly anchored in the midpoint of a hexagon , with the diagonal tensile lines of adjoining wind 35 to a connection of the floating wind power plants to the foundation elements by means of chains and / or cables or a power plants anchored on foundation elements that are 
jointly used by the adjoining wind power plants for anchor combination of chains and cables , a system of wind farms 
ing . that is relatively uncomplicated compared to conventional 

A disadvantage of this type of wind farm , however , is the methods , and which may also proceed in multiple steps , is 
high level of effort in setting up the wind farm and its 40 possible . 
equipment using diagonal tensile cords , whose pretension An offshore wind farm having a plurality of foundation 
ing must be precisely defined and maintained so that the elements which form the corners of a plurality of tiled 
wind power plants may be installed in a fixed manner and hexagons , and having a plurality of floating offshore wind 
free of vibration . power plants , is thus provided according to the invention , 
However , the rigid fixing also has the disadvantage that 45 wherein in each case one floating offshore wind power plant 

this type of wind farm is subject to high wear and thus a high within each hexagon is connected to the foundation elements 
level of maintenance effort with regard to its structures used forming the hexagon , wherein the floating offshore wind 
for the anchoring . In addition , the cable winches or con power plants are connected to the foundation elements via 
necting means that connect the framework to the wind connecting means designed as chains and / or cables or a 
power plant and / or to the foundation are subjected to a 50 combination of chains and cables , and the connecting means 
continuous high dynamic load , and therefore require routine have a length that allows drifting of the offshore wind power 
monitoring and maintenance . plants within a circular area having a radius of up to 10 % of 

Further anchoring systems for floating wind power plants the hexagon circumradii about the particular hexagon mid 
are known from DE 20 2013 100 004 U1 and JP 2004 / point . 
176626 A. The foundation elements are configured in such a way that 

The object of the invention , therefore , is to provide a wind they are able to withstand horizontal tensile loads as well as 
farm that may be easily , quickly , and cost - effectively vertical tensile loads . The foundation elements are prefer 
installed , and that has a long service life with regard to its ably selected from the group of foundation elements com 
foundation elements . prising foundation piles , gravity foundations , and suction 

60 bucket foundations . 
SUMMARY OF THE INVENTION The use of suction bucket foundations is particularly 

preferred for the installation of wind farms in the area of 
This object is achieved according to the invention by the homogeneous beds of bodies of water . The suction bucket 

wind farm having the features of claim 1. The subclaims set foundation is made up of a steel cylinder , open at the bottom , 
forth advantageous embodiments of the invention . 65 which is set on the bed of the body of water and subse 

A basic concept of the invention is to provide a wind farm quently pumped out . The negative pressure thus created in 
having foundation elements that are jointly used by multiple the interior of the foundation draws the suction bucket 

55 
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foundation into the bed , the bed material inside the cylinder fastened to the buoy do not have to be detached from the 
supporting the suction bucket foundation and anchoring it in buoy and connected to the wind power plant in an additional 
the bed of the body of water . step . 

Suction bucket foundations may be installed with precise In addition , the offshore wind power plant must of course 
positioning and in an easy and rapid manner , and may also 5 be connected to an underwater cable . The underwater cable , 
be easily removed by lifting the foundation from the bed of the same as for the cables or chains described above , may be 
the body of water by pumping air into the cylinder . connected to the buoy before the wind power plant is 
As a result of the cables or chains having a length that is brought to the wind farm . 

greater than the distance between the foundation element of If the buoy , as stated above , is designed as a mechanical 
a hexagon and the attachment point of the cable or the chain coupling or has a coupling element for connection to the 
to the offshore wind power plant , situated within the hexa floating wind power plant , it is also possible to design the 
gon on the water surface , when it is positioned at the buoy as an electrical coupling for connecting the underwater 
midpoint of the hexagon , the connecting means sag , and in cable to the electrical equipment of the wind power plant . 
particular a section of the connecting means that is closer to The mechanical connection and the electrical connection 
the foundation element rests on the bed of the body of water . may thus take place in one step . 
When the length of cable or chain is tensioned , the 

foundation elements completely limit the freedom of move BRIEF DESCRIPTION OF THE FIGURES 
ment of the wind power plant on the water surface as an 
absolute limit . The invention is explained in greater detail below with 

According to the invention , this limit is situated in a reference to one exemplary embodiment having a particu 
perimeter having a maximum radius of 10 % of the hexagon larly preferred design , illustrated in the appended drawings , 
circumradii about the midpoint of the particular hexagon . which show the following : 

It is not necessary to cut the chains or cables exactly to FIG . 1 shows a layout diagram of a first exemplary 
length , which would be required for bracing the wind power 25 embodiment of a wind farm according to the invention 
plants , so that the invention allows rapid , simple operations having a particularly preferred design , in the top view ; 
during the installation of such a wind farm . FIG . 2 shows a layout diagram of a second exemplary 

The connecting means , designed as a combination of embodiment of a wind farm according to the invention 
chains and cables , are preferably connected with their chain having a particularly preferred design , in the top view ; 
portion to the foundation elements , and are connected with 30 FIG . 3 shows a detail of a wind farm according to the 
their cable portion to the floating offshore wind power plant invention with several adjacently arranged floating wind 
( optionally by means of a buoy ) . power plants in the rest position ; and 

The wind power plants are designed with a floating FIG . 4 shows the detail of the wind farm from FIG . 3 , 
foundation , the connecting means being connected in each under load with a wind direction from the left . 
case to the wind power plant , preferably to its foundation , at 35 FIG . 5 shows the detail of the wind farm from FIG . 3 , 
a single peripheral point . In particular , the wind power plants during setup 
are designed in such a way that they automatically orient 
according to the wind direction and drift in the wind DETAILED DESCRIPTION OF THE 
direction . PREFERRED EMBODIMENTS 
For setting up such a wind farm having the above- 40 

mentioned features , according to the invention a method for FIG . 1 shows a layout diagram of a first exemplary 
setting up such an offshore wind farm is also provided , embodiment of a wind farm according to the invention 
which has a very efficient design with regard to the level of having a particularly preferred design , in the top view . 
effort and the required setup time . With the method , it is also The wind farm 100 is made up of a plurality of floating 
possible , depending on the weather conditions , to carry out 45 wind power plants 20 , each situated within a plurality of 
individual steps and to postpone the other steps to a later tiled hexagons , the corners of which are formed by founda 
time . tion elements 10 that are introduced into the bed of the body 

The method according to the invention for setting up an of water . 
offshore wind farm provides the following steps : Introduc The floating wind power plants 20 are connected to the 
ing a plurality of foundation elements into the bed of a body 50 foundation elements 10 via connecting means 30 , which are 
of water in such a way that the foundation elements form the made up of chains or cables or a combination of chains and 
corners of a plurality of tiled hexagons ; connecting the cables . 
foundation elements , which in each case form a hexagon , to In each case six foundation elements 10 form a hexagon , 
a shared buoy by means of a plurality of connecting means , wherein due to the tiled arrangement , the foundation ele 
which are formed in each case as chains and / or cables or a 55 ments 10 form the corner of not just one hexagon , but , 
combination of chains and cables , and connecting the con rather , the corner of two , or usually three , adjoining hexa 
necting means , fastened to the buoy , to a floating wind gons . The numbers provided at each of the foundation 
power plant . elements 10 indicate the number of hexagons , and thus at the 

The introduction of the foundation elements to form the same time , the number of wind power plants 20 connected 
regular hexagons advantageously takes place at a position 60 to the particular foundation element 10 . 
that is predetermined by means of a positioning system , for FIG . 2 shows a layout diagram of a second exemplary 
example Naystar GPS , DGPS , or AGPS . embodiment of a wind farm according to the invention 
One particularly advantageous design of the method is having a particularly preferred design , in the top view . In this 

achieved when a buoy is designed as a coupling for con layout diagram , in contrast to FIG . 1 , an elongated configu 
necting the cables or chains to the floating wind power plant . 65 ration of the wind farm is achieved , wherein here as well , as 
In this embodiment , it is necessary only to connect the buoy the result of the tiled arrangement of the foundation ele 
to the floating wind power plant , so that the cables or chains ments 10 a significant savings of foundation material may be 
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achieved compared to a solitary arrangement of offshore connecting the foundation elements , which in each case 
wind power plants in an array . form a hexagon , to a shared buoy situated at a midpoint 

FIG . 3 shows a detail of a wind farm according to the of the hexagon by a plurality of untensioned sagging 
invention with several adjacently arranged floating wind connectors , which are formed in each case as chains 
power plants in the starting position . In this position , the 5 and / or cables or a combination of chains and cables ; 
floating wind power plants 20 in the illustrated wind farm and 
100 are situated on the water surface in the midpoint of the connecting the connectors , fastened to the buoy , to a hexagons , wherein all connecting means 30 that connect the floating wind power plant . wind power plants 20 to the foundation elements 10 sag . 

FIG . 4 shows the detail of the wind farm from FIG . 3 , 10 the foundation elements are selected from the group of 5. The method according to claim 4 , characterized in that 
under load with a wind direction from the left . Under these foundation elements comprising foundation piles , gravity conditions , the wind power plants 20 drift to the right in the foundations , and suction bucket foundations . wind direction , so that the connecting means 30 situated to 
the left of the wind power plants 20 are tightened , and keep 6. The method according to claim 5 , characterized in that 
the wind power plants 20 from drifting further away . In 15 the introduction of the foundation elements takes place at a 
contrast , the connecting means 30 situated to the right of the position that is predetermined by a positioning system . 
wind power plants 20 are slackened . 7. The method according to claim 5 , characterized in that 

FIG . 5 shows the method according to the invention for the buoy has a coupling element for connection to the 
setting up an offshore wind farm provides the following floating wind power plant . 
steps : Introducing a plurality of foundation elements into the 20 8. The method according to claim 5 , characterized by the 
bed of a body of water in such a way that the foundation following step : connecting the buoy or the floating wind 
elements form the corners of a plurality of tiled hexagons ; power plant to an underwater cable . 
connecting the foundation elements , which in each case 9. The method according to claim 8 , characterized in that 
form a hexagon , to a shared buoy by means of a plurality of the buoy has an electrical coupling for connecting the 
connecting means , which are formed in each case as chains 25 underwater cable to the electrical equipment of the wind 
and / or cables or a combination of chains and cables ; and power plant . 
connecting the connecting means , fastened to the buoy , to a 10. The method according to claim 4 , characterized in that floating wind power plant . the introduction of the foundation elements takes place at a If the buoy , as stated above , is designed as a mechanical 
coupling or has a coupling element for connection to the 30 position that is predetermined by a positioning system . 

11. The method according to claim 10 , characterized in floating wind power plant , it is also possible to design the 
buoy as an electrical coupling for connecting the underwater that the buoy has a coupling element for connection to the 
cable to the electrical equipment of the wind power plant . floating wind power plant . 
The mechanical connection and the electrical connection 12. The method according to claim 10 , characterized by 
may thus take place in one step . the following step : connecting the buoy or the floating wind 

The invention claimed is : power plant to an underwater cable . 
1. An offshore wind farm having 13. The method according to claim 12 , characterized in 
a plurality of foundation elements that are situated to form that the buoy has an electrical coupling for connecting the 

corners of a plurality of tiled hexagons , and underwater cable to electrical equipment of the wind power 
a plurality of floating offshore wind power plants , wherein 40 plant . 

in each case when one floating offshore wind power 14. The method according to claim 4 , characterized in that 
plant is situated at a midpoint of a respective one of the the buoy has a coupling element for connection to the 
hexagons and is connected to the foundation elements floating wind power plant . 
forming the hexagon , the floating offshore wind power 15. The method according to claim 14 , characterized by 
plants are connected to the foundation elements via 45 the following step : connecting the buoy or the floating wind 
untensioned sagging connectors designed as chains power plant to an underwater cable . 
and / or cables or a combination of chains and cables , 16. The method according to claim 15 , characterized in 
wherein each of the connectors has a length that allows that the buoy has an electrical coupling for connecting the 
drifting of each of the offshore wind power plants underwater cable to the electrical equipment of the wind 
within a respective circular area having a radius of up 50 power plant . 
to 10 % of a hexagon circumradii about the midpoint . 17. The method according to claim 4 , characterized by the 

2. The offshore wind farm according to claim 1 , charac following step : connecting the buoy or the floating wind 
terized in that the foundation elements are selected from the power plant to an underwater cable . 
group of foundation elements comprising foundation piles , 18. The method according to claim 17 , characterized in 
gravity foundations , and suction bucket foundations . that the buoy has an electrical coupling for connecting the 

3. The offshore wind farm according to claim 1 , charac underwater cable to the electrical equipment of the wind 
terized in that the connectors , designed as a combination of power plant . 
chains and cables , are connected with their chain portion to 19. The offshore wind farm according to claim 1 , char 
the foundation elements , and are connected with their cable acterized in that the connectors , designed as a combination 
portion to the floating offshore wind power plant . of chains and cables , are connected with their chain portion 

4. A method for setting up an offshore wind farm com to the foundation elements , and are connected with their 
prising : cable portion to the floating offshore wind power plant . 

introducing a plurality of foundation elements into the bed 20. The offshore wind farm according to claim 1 , char 
acterized in that the foundation elements are suction bucket of a body of water in such a way that the foundation foundations . elements form the corners of a plurality of tiled hexa- 65 

gons ; 
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